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l ] 

<b «ai s n tit t *«-r * %flf *8t«i* * m z. . - n $ n 

mse tr * -t ;n*i *>i»iBw«f <t bu iEsw*«^i* t <o m k mm^mmm & mi » 

3 ] 

m m*mfo&m±. izmmm^mmm t-mzfmztitz mmmm.<» mm hmt & # 
bfitz— mmm <o mmx &^x, 

<b * a y * yvj*- k-c* 19 . 

it t , ^«*o±tctti»« * ^ l r^jfi $ *tfc r- v mm t , mz?- * * 

[»*^ 4 ] 

s*f*ii (o mm *m7Lx&timz'BM*wi&-tztz#><o mmmmm 
ipjjc^a»[otr^-t^oii(fiEy-^fli«iii:v»tc«a$*i, «rE*2 o^ifii^^aa 

<^tf^-tr;K7)Bff|B^- hm&fiSvmSM^tu ^TO b° ^ -fe;K7)mjfe Kl/^f y^i*(±^ 
6 ] 

naie^s- tr 9 -t ;Ko#ris y - y. mm t m ib k w y t k e# ic ^mi± * ep#n-r * tz t> 
tmfrhmtiv-xmmtmtzvuj >mmtm%(mzmmirz>z. t Ltz* 
4 yf-MRtrnx.. mimffimmmmi,zmnztitzmffizmtttmi£mmzffiai?zmfc 

m 5 lemoMo s mmi^mmmm 0 

%n*m5xii6(D^i?ivfriztm<vMosmmmmmw<DmMJimx&^x. 
mmmffi§k£mm<Dmffizmmmffiwmmmi<zi&mir&x f-^i^ 
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1/ 



[fkwv&m mo sibm f&MRv-zommifm 

[0 0 0 1 ] 

[Wi] 
[0 0 0 2 ] 

CCD(Charge Coupled Device) S^MO S (Metal Oxide Silicon) SOlftiR ft^fi 

^s^iisft, (2 tA.t*<Dmi%xt}r;uxmw^ffimzin:^z> 0 is^, ccd 

(Complementary M0S) Ufific X o Tf£j£-C # & t flj jft *^-f &M O S SS^IK^S 
[0 0 0 3] 

WKS*LTv»* (#It^2#0S) o £ J: *UdT, 2 ^tc^Sc^J $ *ifc«»tf> tf^ -t 
[0 0 0 4 ] 

1 ] 2 9 3 5 4 9 2^Sl 

[JRp^HR 2 ] #11 2002-249270 

mwtmik l «£ -9 1 -t & mm] 

[0 0 0 5] 

LfrLteffh. TV 9 toil* 7*>2>^I±1J* 7#^Ifilfi^t^ -7°^M% t°*m 
[0 0 0 6] 

*#p^±, ±ibr« a s^to-?**), mmmtt 1 3-?fo*« 

[0 0 0 7] 
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[0 0 0 8] 
[0 0 0 9 ] 

mmmffiwmmmz&m-r z x ? izfrn^^tzmmmm^v-^mmt^ z<Dv-*m 
-tmte torn* U^o 

[0 0 10] 
[0 0 1 1 ] 

ttz, mmi^<v\z?^)i'tfmio^fatm2<Djfmtiz->XKMi,znmzft, mum 
^^^otf^-t^oHfriBy- h««tts:^t:««c§*L, ^x<D^^-t)v<Dmu >m 

[0012] 

i . iu IB& tf ? -fe ;w omr IB V - * flM t ffi IB K w -f > t tc|WjB#tc i^mffi * £P tffl 1" 

%>tz*b\z^ nufr h bu IE y - * fiM i: fr IB k w > mm t iz&m-t zztznmt 
Ltzxj v^mmzmz., mzmffiwmmmzmmzixfzmffi*mttm>fa&mzmmir 

ymmzm&Ziznm&zwimir & z nz x^xmmr- ni^EtKHti tv> 

o 

[0013] 

*|§^<7)MOSM@mSft^MO.|Iii|j^&i± > H:mic0 2oo^^c7)v^-rn^H|B«(7)M 

mm-tz^^y-fi z<Dmffimnmmzmm2Kfzmffi*mtttmi£mmzm&ir2> 

mwf&^w^^i$n^m#^MiBmw^iiiittc$^£i-^,^x y y°4 

wfiit Kisat $ n £ tfi k is c tzm^miz. zmm y - * fiit s^f^st, 

^Olf ^«fIlt^^ffiL^S^*mj|B#*#S«^^tB1-^^x y y°6 

iMi^<Dm#^m$^^m^jf^mfi^^iEy-x^itti^-r^x^ y y°7 1 zmt 

, HUlB^X 7 -f 1 ~ 4 (±^T(7) \Z ? -t^HCOV^TlBjB^tC^f BU IB* T" y y° 5 - 7 (± BU IE 
[0014] 

tbliEirf 2003-3102097 



&m 2 0 0 3 - 3 9 7 9 2 4 ^- v : 3/ 

[0 0 15] 

*$&m tc «t n if , li ^ -t )v n <r> nw&$Ly&M t m^m^M t <d pq tc mffi&mwM £ w 
tt, z<Dmmmmmz%-£.-r&m&mmt, ^u^<oBmnE.^cxm^^x^> 
<o . it 5t$LvMt& k sst £ n -c v » * m# * a^-r * P£ k , - ©it £ ifjsfi^ * ;i l 

0 s M@«:«ft^e ffc-r * - 1 § * o 

10 0 16] 
10 0 17] 

n i s ^1212 n^-r «t d n> tf^-bn/ 1 o $7tgB i i t^was 1 2 u ? bilt 

>f K-CJb&o ^ffiSBl 2 liMO Si h 7 > V7s 9X$> <9 , fH^IIOTC*^^ 
h l 3 tc$s;i$*L£*-^7m#-f £*°t-> ->t;n: «fc oTgE3H£*i£Bi1K 

[0018] 

H2 KTFfJ: 9 g&« 14 11, Mg<Opi (-til) 0^#ft!»** 

2gA$^7tp + ly'J Z<D&ffi. (##*M£«) 14 ^<7)^«14J:i9 

^#Mfe*ft rtHftv* p ' Iv'Jnv # j. k? * * v * ^J&S Jtitxi^^yir^ii 5 ^ 
S?JiTir>5, Ml 4±H(i, Sr^tSiS 1 1 S^tHSf l 2, d/rcL&v^-g-ttt, 

* mm-r & m mmmmm®. z fix „ 

[0 0 19] 

-^<D_L^lC#^$tL/i pMomWH^it 1 1 7 

^onSSiii 1 6tf>±3ftH&1-£ J: 9 Cxif^^yt^i 1 5<Oli;||^/: n 
US 1 mWI&^fl^ 1 7 OfEU CM $ fi n 3B^#6*«« 1 9 t "Cfl* 

SIS 1 1 14, npn*j|Wffi*!)&*7* h^*-K*MLtv^o n MM.&m 1 

[0 0 2 0 ] 

«tffiai5i2f±, 1 ur®-*-* tc^t^n-c^iK xf^->^ni5o 

±i:I«$W:niil8fl, £#*B 1 1 *»?>»tti«R 1 2 tc^3ft*or v»a 0 IftttifflJ 1 2 O 
nSSl 8<7)^®C(4> 1 10SfH4®Stl 7tU4Lfclf (*-^) <9*£S£ 

£^t£ pl9x;i/iJ|2 l^M^tLT^O, h 1 3 (4 p M7 i^J* 2 

1 rt-e^#ft!»»ft***<»S5v^ p + MOiftjftJK^^t ^ott^. pl^x^i«2U 

h 1 3 4oTtflfl««;iljiU pS r >^^^Ilt2 l^ s $tt 

^coi*]g|50*-;i/*°^ v V 1 3i:fHLtIS?Wo $«l l<£> 

IM4I11 7ipS7i^i*2 1 fcOHJfcti, nil 1 8 (D-UtfWfe Ltz Y 7 y 
X77 flit (MFti&fttt) 1 8 a ri ? f*J& Jtltv^o :©^7>^77 flit 1 8 a 

m&wfflzfitz <o-t&o 

[0 0 2 1 ] 

*-;w-K^ y h 1 3^.0^ b 7 >X7 r flit 1 8 a co^Jgtcfi, niof K-7°Jf 
2 2^ ? ffM$tLTv^ 0 Hi;, i«3±^H»ii(6*«l2 0 ZifrLXM-M 
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******* Aft^T* ott^'J> (HI 1 #0.3) ZLtz Y- HI2 3 rt* J&Jft $ ft 

mm^l*. 2«Ijc£*U y h 1 3i:iStt^nl^ 

y-^a*2 4WJftTV»4, fc*3, *-^-f^-7 h 1 3 it, iM^i^Cpif 

ttoifittfrM LX Y- h U 2 3f7^^ *Lfc««^>^#B»aiR**tt <&&Cl<i:tC«fcoT 
M^^^o f f^^K-7°12 2li, r- Mt2 3 tf*/*>f SfiTv>-5#-& 

mr^^ (*-;i/*«r) «r«nw-r*o 

1 0 0 2 2 ] 

y - ^ fIJ-t 2 4 <E>^® tCi±n + I«3>^ni24a 7> ? ^J?£ £ ftTifc <9 „ 
? YM2 A atC(iy*y^2 5^ils?fttv^ 0 HI2 3tCliy*7^*2 6 t) ? 

[ 0 0 2 3 ] 

p M -7 -xwHIft 2 1 OT/jKti, nil 1 8 ^^LTJt^c6^i^v^^itS^*1-^ p 

mn&m 2 7 nr*3 o> pS7i^i«2 1 to nil 1 8oi§i±i< &o 

t^4o :«plIM2 7X^11111 8<^*fe$J5Mfct-±. *-;u* 0 ^;> h 1 3i:|« 

$*Lfc*-^*paaai2 7*ftfiL-c*Ki 4 k» ^tn-ri^K, ^i^pia^i 

2 7|*I-Cf±&< pS-)xji/f«2 1 rti:iA#oTl^Ift't4 X 1 iZWtfcZtLXtS <0 , 
hm/±t?pM'>^^ : pI«2 1 rtC|.li*r> v^W^ft^CT, *-fr#Y-y h 
[0 0 2 4 ] 

%3tU 1 1 0_LfE n MT-fttoWO. 1 9 tt, &ffiSR 1 2 «7)jg|H^ffi9 «t 9 CiftLtfc I) 
„ K-y*H 2 2 fc® LT^mSIS 1 2«D K W >^Jg£fl2j£L-Cv»& 0 

g3fc6Bl 1 * YV4ir- V<Oijy- K*J*fctfcttt*&l 2 0 Kl/^f yfliti: l±— #t & 
oTWJ, Sfefc, na^««f««19^fli:ii, d*UC®-T£ «t 9 U n + SPF*E$^ 
it 2 8 7>%J& £ ft, *&ffiS& 1 2©Kl"f > »J*lii£3E Ltv^o n + M^^tU^c 28W 
^ktnmi 2 [z&m-r^H&ommiza, n + l^n^^ hJS2 8 a7^$:$fty°y y*2 
9^$HTV^ 0 7*7^2 9 ZJi-LXik&ffl 1 2 O KW y«J*K«JEj&*-5-x. 

<bft& 0 ifc, n + MTMMi*2 8^)f»l 1 fcjS«-r*fti£«>*«Ktt, p + ST 
(*«f»m««) 3 0 * ? ffM $ ftT £ 19 , :(0p 4 STffcM^ 3 0 K it y°y *r 

3 1 tfm&iztix^&o 

[0 0 2 5] 

12^^11:^^^:, P + mT^wm&3 oitmm^mmi 7 frhn^zr® 

^xmfflLX&t) , fOKBCIinSIl 8«ltv^ 0 r^PfWOnM^l 
8(±, ISI4i«l 7"C|&^L^:*-^^*ti"**ta:l*M (PB) 0!lxJf\ « 

ft&o i<7)y*7^3 l75^^l$tL7tp + ST*fcMJlic3 0 f±, *-;n:Wt^7f7^* 
-A-7D-KN> (LOD) tfoZti* m&irZ tf^-tr;H 0 ^-^^fttHI", 

[0 0 2 6] 

^* (is^flii) 3 2 izx t)m£>tixm3t2tix^z> 0 

[0 0 2 7] 

EI3 Kis^T, JSUtOJ: o \,zm$LZtitz\s?*)V\ 0(i. -eft-TftcDn* S^MttM 
2 8^Sv^cii^$n^,<t 9 J:LT2^:5c«KlWfeE^I**LT$jt«i««:flllftL'rv>*o 
tfcms&l 2oy-7i«2 4 t:ff$tifc7°7r2 5fi, ttStf>Mffl;&*3 3icj;oT 
ji*££ft. loo^ij (ig l |o]) Ka^fiy°7^*2 5 (il^— o 1 ooMm?j^3 3 K 
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llS^^tv^o ifc, ^ttJSUl 2 or- Mi2 3 K$M^£ft*:7'7^2 6t±, «^co 

3 4 KJo-rau&stu l^if (f2«) tc^fiy*?^ 6 
fiisj-o l oSit3tM#«»«l 3 4 fcii^^nrv^o s mm 27*13 3 fcSMM-^ 
f 3 4 t (if iif ^ i: i o tf t ^ iit i>4 o m 3 izfc^Tti 

[0 0 2 8] 

4 0, kw y*me»iiN»4 k y-x*jE©#JEEEn»4 2, *«m«^-*m^i-4« 

^■ffi2J0K4 3, Ht« 0SS4 4, tfetUSBl 2 oy-*Mt$i: Kl"f 

t t^fflS* 4 <b m%m izmm Ltz<0Wt)MLtz<0-f2>X4yJ-m®4 5 tit ZftZZt 

-fe;n 0 (±^|n] tm-fi^ztti? 'ft 2 m-f -3<o&7f; Uv>5 0 ttz. &%itM 1 l«5 

4 5(i> x. f^r r*ia#i^^5 33501 b^mmm (02m) j tc^^ti^nis&^fflv^ 

[0 0 2 9 ] 

Vt£S08&4 OK (4, ±IH©SifijfeJE© -^-tt^ 3 4#^M£*lTj3*K #^ttJSB 1 2 
cd^"- MS2 3 HSMdltM^-*W#&-f So KM > m/±IES!jlDS& 4 1 \z\U ±3BO K 

y > mum*^ 3 5 $ jo 19 > ^aiSB 1 2 <d k y y > mm \z *i<d k y y > 

*3*K #J±mffitti2Jtl3 6 f±?ij& MB 27*1 3 3 Kj!j|SSftTv*S 0 * 
>f ?fIK4 5 «\ ^-tf^-te^ 1 0 K W 3 5 £ #7±SJ±tB2llf 

3 6 **a/**atc«J«3*it&o H-EEIUS& 4 2rt s #I±mEEai27ll3 6 fc^LT&fcf* 
-fe;H 0*>V-*«J*2 4 fcfcmmfc Z.<Dt&* X4-y-f-m&4 

5^vu4 vm&m%m.3 5 t^-&ms.m^m3 6 ^iSLtiMcLt, t^:t±i#r> 

[0 0 3 0] 

ff-^ttJ2>[I]ii§4 3 i± . SfitB27*£3 3 7) 5 M$nti/^ 0 zatm^rtitfimi&A 3 It, 

S0 i l2O7^>^^ , J(il oo^j£tB2J^3 3lgEK 1 tfol^t^ntv^o |1©7 
>f y y 'J f±, *-Wt7M3 KtHX $ * - ;wr «fc o T^p $ £ * - ^ 

S:^^V-^««2 4omte (Vo u t S) fclEtti"* 

Jt2 4<7)mf3: (VoutN) *IB1fr*fc*0<>0-C**o St^Bfe^HIKJl, 

207>f >^'J KifilgSfLfcmJE^ (V o u t = V o u t S - V o u t N) £3ta6, 

1 frhmmzftxfr-frtf'r v y 1 3izwmzfttz*-fri,z£^xmm2ftfzm 

t£©*tiJ:-5jt*ftffi«-§- (Vout) £/±i27l-£^7>IIIi&£: tot*4, 
[0 0 3 1 ] 

H^HIS&44(±, «-?-m*EIK4 3 K?&oTE1tS*L-Ci3 «9 > yiJ^H l o-f otK¥t6 

1 so i i2<97'f yy >j zmiR-fz^'i yt (^m^) ^^m$^tv^ 0 ht^sj® 

4 4fi, nu\z%^hfttzm 1 RZf%i2 <d?4 yy * 0 *7fe*i-47K¥jfeM-f- (hsc 

AN) ^7K¥^*M^-«^3 7 H#x.*o ifc* M^-ffi27llK4 3 tCf±. -»Hjttftiti 
M-t (Vout) Ottl2J^ : P4 6 75 ? 7T^$a^7K^FtB2>nt4 7*«««Sil-Cv>4. 
[0 0 3 2 ] 

IH5~1 5(i, ±I5<7)«^t#^$^7cMO SSB^iift^gOtt^^I^B^-r^^^OlIl 
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^tiHoa, ia 3 sunn 4 -c^Lfc «t •) k 2^7cW^Beyij$nTi3 o , ^<d 
? &y- Mi2 5 ^mm.m^m^m^ 3 4 k «t ^ii^tL^itot^-b^ 1 

0 7!) f 3fe^tf^f^<^ 9 >f >&tMF 9 yh $fc1"£o £ 9 4 > «\ V jtaEIII&4 0 K «fc 

[0 0 3 3 ] 

mo siiM &mw.<r>w^m\wm&-$ %> i-r> ^ro7K¥9>r v^ji^sn* ( 

SI), #$7fc«Bl 7-CH£U £ftK:*«Sft*:**f £ 

y \ (H P K) 13 \zm.jk-fh (S 2) o H 6 H^f «t 9 

<Z>fcf*-t;H 0 Icov^T^iltc, y-HEVg = 0. 0V, KU^^lEVd = 6. 0 
V, 7-^lEVs = l. 2VA { W$ft, H 1 0OB-BIH (p + WtWfoW&L (LO 
D) 3 0-nli (PB) 1 8^«fMf« (VSPD) 17-F?>^77»« (T 
G) 1 8 a-*-WI 7 1- (H P K) 13-nli (V S NW) 1 8 — (P s u b 
) l 4 <7>*li&) tcftH *-/K:itt4#f^y + *li, Hi nc^-f^^o «fc 9 19 , 
h7/^77 Hfifc 1 8 aW^f'/vt^ **mflrS&£^Jg 1 7 J: *) i&T L T . W.$t&£.mt$t 

1 7 o*-;ni#f > ^>-v fl/Oflfc&i&v**-.^**- y b 1 3 iz&3£Zti& 0 z<D&mMif 
It, ±X <T> kf >7 ~t )V 1 0 lCov^T|W|BtH^f bilio 

[0 0 3 4 ] 

^Wl&^fl^l 7 0*-W^t*-^*>'; h 1 3H$Ej2l$n^^, mibO*-^ 
1 4 (S3) o :otS, H6 KtfI" J: 9 fc, T <£> fcf ? -fc ;u 1 0 1:0 

v»T*ac, ^-MEVg^S. 0 V, >«JEEV d = 6. 0V, V-*mEEVs 

= 6. OVrfWMZti&o Z\Z\X\ r- h*EEVg££«> J: 9 09 
il±*-lf-HEVg^2. O'Vt Lfc&/W>f >tf-y 

/:^^7fM4 5 K«fcoT;§-fcf?-k;H 0OV-^Iit Kl/'fyliUW^i 
8LfcU^ #J±l3j&4 2i:ioT6. 0 V£y-xffi££: K W yi¥Mtlz5-x_hti 

h 0 £*ucj:»k r- hmJEv g(±8. 0 vtci-c#a$ns 0 -oid^ 

maenijp^ =t o „ 11 o©B-B«ftKf&9*-;wc#«#7-:'->*;Md\ mi n:*t 

StOivC, h9>*7yiif$cl 8 aO^f^y^Wt^i: t 
•y h 1 3 t nil 1 8 tf)-fr> -> ^ < & «9 , *-^*'7- 7M3 

;Ki#f >v t;i/Oftv^ti 4 Utai (a*) $n* a io#fffi»f^ti, ^rrcotf^-t 
/H 0 iz-o^xmWMr t>ix&o 
[0 0 3 5] 

±l^f 7 7S 2I^r77S 3 It, Mitmi<zm$f5&!kv¥Ml 7 IZ^mZtitz*- )V 
1 4fc£3!§Lfc|fe, ^SRl 1 ^<*>«jfc*H!# L (S4) , jfcJH*frfc «t o Tf&£1-£ *- 

1 7i<zwm-rz (S5) -r&o ---e, n^n^ti, «*w*->*y 

9 K, ^rTOtf ? -t?;H 0 tCov^T^lK, J>mJEV g = 3 . 3 V. KW^mJEV 

d = i. 2v, v-xiffvs = i. 2 vj&*epj&n$*i, m o^B-BScf^ *-;wi 

Wt4*ryyt/Hi, HI 1 2 l,Z7FirM$L<7) £ 9 h5>^77i«l 8 aO'ff >■> 
* ;M*±# LTmWf&^i^ 1 7 fc * - y h 1 3 t (Df^vymtLW §t 5k*k L 

;H 0 Hov»T|S|B#twff*>ttSo 
[0 0 3 6] 

-;u*°^-y h 1 3 l<z1fcmi- 2>&mW)i'Effff t>ti& (S6) o iOlESIWlf^ti, ^rrot:^ 
•fe;H 0 ItZ-z^xmmzft t>ix, M7 !<Z7fiirt[\mW.J±$k1fr J ?mi 2 <DWLB.X-7fi-t tf-r> v 
^;uf±, ±IB^^«F^ (S2) trat-Cab'), #«B=Cr3£Wt±*n&-r*o -<7)teiiHj^^ 

Ti-*t, ffifc<DmitwmmmLtzfr£* : ) fr#mtezti (S7) , wsgw*jti^«*»e 
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x-mmbft ( s 5 ) t mm ft ( s 6 ) t *m *) & z n z 0 

[0 0 3 71 

7KII4Lt*-*«:*iift (S5) fcte^lttft (S6) fc 

mams.. myo%#m~&fcztL& 0 ttz. mmmi^^^r- vmj±tfo. ov^zm^. 
st»fl; t ie^hm* k r * - ;u z mm-tz> ztx% mnm KmmmftvM r$ * mm l 

[0 0 3 8 1 

h (S8) o ■€" L T> 4 y (m^W-y^y) 

y-xte (vouts) M-^tb^nis&4 3^i©7^^ 

(S 9) o Z\<Dt£, m8 iZTF-fX 1 iHfaMF?^ > K^i ft* fcf^-trM/ 1 0 
i:iiy-MEVgl = 3. 3 V t^PJwi £ ft, *<Dm<DWM1R<Dfc¥-7 4 y (^iI#j7K¥ 
t^iii^t^-t^l 0(4^- MEVg 2 = 0. 0V££ft& o Kl^f 
>lEVd(:o^t(i*I(:3. 3 V t5 ^Jll $ ft & 0 HI 1 0 <DB - BHHtfH 
1-£*°t^ v^;Wi, M^MP^ >tc overfill 1 3^1-^, ^il^TK 1 ? 9 4 > K 
ov>T(±[H l 3 tc^i-^^-e^$nTv^ 0 S^7K¥7^r > & O^jHRtMF 7 4 y<D^-f 
tibzte^X y b 1 3 (D^y-y v t/Kiif f^IiO-f t> v ^ ;u J: «9 f& < 

„ ]>7>^77 flit 1 8 a tC «t 19 1 7 £ <7> H KfctfclWBj&^JS $ ftT V* 
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